An in vitro Flaviviridae replicase system capable of authentic RNA replication.
We have established an in vitro replication system for bovine viral diarrhea virus (BVDV), a surrogate for the closely-related hepatitis C virus. In an in vitro reaction, BVDV replication complexes synthesize vRNA and replicative form (RF) and replicative intermediate (RI) RNAs. Kinetic and heparin trapping experiments demonstrate the recycling of RF and RI products and the initiation of vRNA synthesis in this system. Consistent with this, quantitative hybridization reveals the asymmetric synthesis of positive and negative strand RNA products. These findings support the notion that RF serves as a template and RI as a precursor in the synthesis of vRNA. Furthermore, the antiviral activity of an NS5B inhibitor was similar in BVDV replicase and infectivity assays. Together, these results indicate that the in vitro activity of BVDV replicase complexes recapitulates RNA replication that occurs in infected cells, providing a system in which to study both mechanisms and inhibitors of Flaviviridae replication.